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(54) Improvements in or relating to containers 


(57) A container (11) having cushioning means (10) 
for protecting the contents of the container (11 ) against 
shock damage, the cushioning means (10) comprising 


one or a plurality of enclosed volumes or cells (23) hous- 
ing a fluid such as air and defined by an at least partly 
resilient envelope which forms part of the structure of 
the container. 
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Description 

The present invention relates generally to contain- 
ers, and particularly to a container for portable shock- 
sensitive equipment. In one particular embodiment the 
container of the invention may be formed as a carrying 
case for electronic or electrical equipment. The present 
invention finds particular, although not exclusive, appli- 
cation as a carrying case for a computer. 

The popularity of so-called lap top or notebook type 
of portable computers has increased greatly recently, 
and many people find it a great convenience to be able 
to carry a small, portable computer from one work place 
to another, or between their place of work and home. 
This allows them greater freedom and flexibility in or- 
ganising their working life. Computers, however, are rel- 
atively shock-sensitive items of high value which must 
be treated with care in order to preserve their function- 
ality. Such shocks and impacts would at least damage 
or distort their casing, and at worst cause internal dam- 
age possibly resulting in malfunction or even total break- 
down of the computer. 

Specialist luggage in the form of carrying cases for 
computers is available on the market, and this very often 
incorporates padded or lined wall structures which serve 
at least to some extent to absorb impacts or shocks en- 
countered during travelling, for example should the user 
drop it or have it knocked from their grasp. Although 
known padded bags or cases are able to absorb the mi- 
nor impacts from jostling crowds and occasional striking 
against adjacent objects such as tables or chairs as the 
bag or case is carried from place to place, larger im- 
pacts, especially should the computer be dropped, are 
not fully absorbed and these can still result in distortion 
of the casing and/or internal damage to the computer. 

The present invention seeks to provide a container, 
suitable for, but not exclusively for, carrying computers 
and the like shock-sensitive equipment or contents, hav- 
ing a greate r ability to absorb impacts than conventional, 
prior art padded cases or containers, without increasing 
the weight of the container and having a negligible effect 
on the dimensions whilst nevertheless offering a higher 
degree of protection. 

According to one aspect of the present invention, 
therefore, a container for portable, shock-sensitive 
equ ipment; such as a computer or the like, having cush- 
ioning means for protecting the contents of the container 
against shock damage, is characterised in that the cush- 
ioning means comprise one or a plurality of enclosed 
volumes housing a fluid and defined by an at least partly 
resilient envelope which forms at least part of the struc- 
ture of the container. 

One advantage of the use of enclosed fluid-filled 
volumes for shock absorption lies in the fact that with 
the fluid retained in the envelope defining the enclosed 
volumes these latter can change in shape to spread the 
load of an impact. Moreover, if desired, the fluid can be 
placed under a pressure which may be chosen in de- 


pendence on the nature of the contents to be conveyed 
and the particular form of the envelope. 

In one embodiment of the invention the fluid-filled 
volumes may be formed as separate pockets or enclo- 
5 sures independent from one another and housed within 
a larger enclosure. In this embodiment the individual en- 
velopes may be of any convenient shape from spherical 
or tetrahedral to rectangular "cushion-shape" elements, 
and the larger enclosure within which they are contained 
may comprise a side wall panel or a bottom of the con- 
tainer or carrying case. By incorporating the fluid-filled 
volumes in the structure of the container a very effective 
shock absorption can be achieved with a structure of 
small dimensions so that the excess size of a padded 
container is avoided. The number of individual elements 
within a given volume of the larger enclosure will deter- 
mine the degree of resistance since the ability of the 
separate pockets or envelopes to move in relation toone 
another will depend on the proportion of the enclosure 
filled by such elements. The fluid within the containment 
volume may be a gas, conveniently air, but other gases 
may be used if preferred or if their particular properties 
lend themselves to such use. 

The interior of the container may be at least partly 
conformed to the shape of the intended contents (which 
is especially useful in the case of dedicated computer 
cases) and there may be a plurality of individual com- 
partments for receiving different items. Such compart- 
ments may be at least partly defined by separation par- 
titions which can be fitted or fixed in selected positions 
within the interior of the casing. Conveniently the parti- 
tion may be a flexibly resilient element and the fixing 
may be releasable. It is especially convenient to use 
hook and loop fasteners of the type sold under the Trade 
Mark VELCRO (RTM). 

In a particularly useful embodiment the internal vol- 
ume of the container is partitioned by a separator mem- 
ber having releasable fastening means at each end 
thereof engageable with at least the surfaces of the said 
fluid-filled pockets whereby to retain the partition in a 
selected position defining a reduced volume within the 
container. In addition there may be provided at least one 
internal restraint strap secured at one end to the con- 
tainer at or adjacent the junction between the back panel 
and the bottom and fastenable at the other end to fas- 
tening means acting to retain the restraint strap under 
tension whereby to retain a body engaged thereby in 
position against the back wall panel of the container. 

One or more of the container walls may comprise 
or include one or a plurality of such gas-containment vol- 
umes forming the cushioning means. 

The envelope defining the gas-containment volume 
may comprise a layer of flexibly resilient material defin- 
ing at least one wall of each of a plurality of individual 
gas-containment volumes or pockets. Alternatively, the 
envelope defining the gas-containment volume may 
comprise two layers of flexibly resilient material with a 
plurality of partitions separating the space between 
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them into a plurality of individual gas-containment vol- 
umes. 

As well as this, the material from which at least a 
part of the container is made may itself be formed with 
one or a plurality of gas-containment volumes which re- 
ceive and retain gas under pressure. It is envisaged that 
the base of a carrying case is the most likely candidate 
for provision with such cushioning means, and the base 
may in one embodiment be formed as a relatively thick 
resilient material incorporating a number of chambers 
substantially closed to the outside and filled with a gas, 
which may be under pressure. Techniques for producing 
integrally moulded such structures may include those in 
which the moulding takes place under pressure such 
that the entrapped gas is at superatmospheric pressure 
upon forming the layer, or processes in which gas under 
pressure is introduced into the compartments or pockets 
subsequent to manufacture, suitable means for sealing 
the introduction route being provided. 

In a preferred embodiment of the invention a con- 
tainer for portable shock-sensitive equipment is charac- 
terised in that it comprises a bottom, substantially par- 
allel front and back panels, opposite end panels and a 
top having a carrying handle, the front panel being 
hingedly connected to the bottom, and connectable by 
elongate releasable fastener means to the end panels 
and the top along respective edges thereof, and in that 
each of the enclosed volumes of the cushioning means 
comprises fluid-filled pockets having a membrane wall 
which is convex towards the interior of the container. 
Again the fluid may be gas. 

The envelope defining the fluid-containment vol- 
ume may alternatively comprise two layers of flexibly re- 
silient material with a plurality of partitions separating 
the space between them intoa plurality of individual con- 
tainment volumes. At least some of the said plurality of 
containment volumes may intercommunicate with one 
another although, preferably, the containment volumes 
are all entirely independent of one another. 

A similar shock-protection or cushioning effect can 
be achieved in a structure in which the said membrane 
wall extends continuously over at least several adjacent 
pockets and is attached to the said bottom of the con- 
tainer between adjacent pockets. Preferably, in such a 
structure, the attachment of the said membrane wall to 
the said bottom between adjacent pockets is achieved 
by adhesive and/or by welding the material of the mem- 
brane to the said bottom at least between the said pock- 
ets whereby to define them. 

In view of its intended use to absorb impacts and 
shocks, the containment volume envelopes are prefer- 
ably made of a material sufficiently resistant to tearing 
or rupture as to be substantially non-rupturable in use. 

In embodiments of the invention in which the con- 
tainer has a bottom wall, sides and a top, the cushioning 
means may be incorporated in at least the said bottom 
wall. The cushioning means may, however, alternatively 
extend entirely over, or over at least part of, the side 


walls, the end walls and/or the top. 

In this specification the term fluid 0 is to be under- 
stood to include (but without limitation) gas, liquid or gel. 
All of the previous and subsequent discussion of fluid- 
s filled cell structures and embodiments is also equally rel- 
evant to gas-filled embodiments. 

Various embodiments of the present invention will 
now be more particularly described, by way of example, 
with reference to the accompanying drawings, in which: 

Figure 1 is a perspective view of a carrying case 
adapted for carrying a portable or lap top computer; 
Figure 2 is a perspective view of the case of Figure 
1 shown with the front panel opened to reveal the 
inside of the bottom; 

Figure 3 is a perspective view from below of the car- 
rying case, showing the protective feet; 
Figure 4 is a partial sectional view taken on the line 
IV-I V of Figure 2; 

Figure 5 is a perspective view of a different form of 
base structure formed as a second embodiment of 
the invention; and 

Figure 6 is a partial sectional view taken on the line 
VI-VI of Figure 5. 

Referring now to the drawings, the carrying case 11 
illustrated in Figures 1 to 4 comprises a soft fabric en- 
closure having two main substantially parallel enclosure 
panels comprising a front panel 12 and a rear panel 13. 
The rear panel 13 has a surrounding perimetral edge 
comprising respective end walls 14, 15 and a top 16, 
this latter provided with a carrying handle 17, for which 
purpose the top 16 may be reinforced below by means 
(not shown) which give it sufficient stiffness to resist the 
load imposed on it by the handle 17. The end walls 14, 
1 5 meet the top 1 6 at respective corners 1 8, 1 9 and ad- 
jacent these corners are respective reinforced connec- 
tors 20 for a shoulder strap (shown only in Figure 3). 

It should be appreciated that the material from 
which the case 1 1 is made comprises a relatively flexible 
abrasion-resistant sheet material which may be a woven 
fabric of natural or artificial fibres, or may be an extruded 
homogenous material such as a plastics sheet. Each of 
the main panels 12, 1 3 is secured at its lower edge 21 , 
22 to a corresponding edge of a flat substantially rec- 
tangular base element or bottom generally indicated 1 0. 
The end walls 14,15 meet the ends of the base element 
10 at lower corners 25, 26 which like the upper comers 
18, 19 are rounded to join the end walls 14, 15 smoothly. 

The perimetral edge 27 of the front panel 12 and 
the corresponding perimetral edge 28 defined jointly by 
the end walls 14, 15 and the top 16 are provided with 
cooperating parts of a sliding clasp fastener, the sliding 
clasp 29 of which can be moved between a closure po- 
sition as illustrated in Figure 1 to an open position as 
illustrated in Figure 2. 

The bottom or base 10 is formed as a substantial 
impact-absorbing member by incorporating a plurality of 
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air cells or pockets of gas (preferably air) and its struc- 
ture is shown in more detail in Figure 4. The base 10 is 
approximately rectangular and comprises a lower layer 
30 of resiliency flexible plastics material the thickness 
of which is sufficiently great to give it a high strength and 
resistance to tearing or rupture, and to which are at- 
tached feet 31 , 32 by means (not shown) which feet 
space the bottom layer 30 of the base 10 from the 
ground when the case 11 is set down in normal use, but 
which also spread the load of the case over a substantial 
area. As can be seen in Figure 3 the feet 31 , 32, which 
may be made of rubber, have a plurality of ribbed pyra- 
mid projections which act further to absorb the shock of 
impact if the case 11 is dropped. 

The upper surface of the base 1 0 is composed of a 
plurality of individual envelopes or pockets 23 each hav- 
ing an elongate rectangular plan form as seen best in 
Figure 2, and each being substantially independent from 
its neighbours and secured to the underlying layer 30 
by welding, adhesive or other suitable means of an up- 
per membrane 34 defining the envelopes or pockets 23. 
The upper surface of the membrane 34 is composed of 
a loop pile fabric such as forms part of a hook and loop 
fastener. 

The envelopes 23 may alternatively be integrally 
formed with the bottom wall 28 so that no separate bond- 
ing of edges is required. The envelopes 23 have respec- 
tive domed tops and each defines a containment volume 
35 within which is housed a gas, typically air, to form a 
plurality of pockets or air cells 23. The array of pockets 
or cells 23 comprises a single row of substantially elon- 
gate transversely extending elongate rectangular cells 
defining a (discontinuous) support surface for an item to 
be carried in the case 11, such as a portable or lap top 
computer. The resiliently flexible laminar material 34 of 
which the pockets or cells 23 are composed, like the re- 
siliently flexible sheet material 30 of the base, allows the 
enclosed volumes 35 to change shape when the shape 
of the envelope 23 is distorted, for example due to pres- 
sure by contact with an applied force. Compression of 
the gas within the containment volume 35 allows the el- 
ement as a whole to absorb the shocks and impacts to 
which the base 10 may be subject in use, especially if, 
for example, the case 11 were dropped whilst housing 
a relatively heavy computer. Typically, lap top comput- 
ers weigh in the region of 2 kg and if it is assumed that 
the whole weight of the computer may be born by just 
two or three of the pockets if the case 11 were to be 
dropped carelessly to land on one corner, it will be ap- 
preciated how the ability to deform resiliently to a large 
extent allows the shock loading to be reduced to toler- 
able levels. As will be seen from Figure 2 the row of cells 
23 extends around each lower corner 25, 26 and part- 
way up each end wall 1 4, 1 5 in order to provide a wrap- 
around protection. 

In this embodiment the base 10 is an integral part 
of the case 1 1 , and the main panels 1 2, 1 3 and end walls 
14, 15 are all permanently and securely fixed thereto by 


the manufacturing process by incorporating this base 
within the structure by stitching and/or adhesive or weld- 
ing. 

Spanning the interior volume of the case 11 from 
s the top 1 6 to the bottom or base 1 0 is an internal partition 
40 comprising a padded resiliently flexible elongate strip 
having folded tab ends 41 (only the lower one of which 
is visible in Figure 2) on each of which is carried the hook 
part of a hook and loop fastener by which the partition 
40 can be located in any selected position along the 
length of the row of air cells defined by the pockets 23. 
The inside faces of the end walls 14, 15 and the top 16 
have linings of the loop fabric so that the partition mem- 
ber 40 may be located in any selected position and/ ori- 
entation within the container. 

A restraining strap 42, comprising an upper strap 
element 43 and a lower strap element 44 the ends 45, 
46 of which can be connected, again using hook and 
loop fastener of the type sold under the Trade Mark VE L- 
CRO (RTM) assist in securing a contained item within 
the case. 

The front panel 15 has, on the outside, a document 
pocket 46 with a closure flap 47 (again closed by VEL- 
CRO type fasteners) and a plurality of elongate padded 
strips 48 which may be strips of resilient material or en- 
closed elongate air cells like the air cells 23 of the bottom 
20. 

Within the front panel 1 5 are a further interior pock- 
et, closable by a sliding clasp fastener 49 and a set of 
fixings for writing instruments generally indicated 50. 

The end walls 1 4, 1 5 and top 1 6, as well as the front 
and back panels 1 2, 1 3 may also be additionally padded 
between outer and inner layers. 

Figures 5 and 6 show an alternative cushion ele- 
ment 53 suitable for incorporation into a bag or carrying 
case for computers to form part of the structure thereof. 
Externally, the element 53 comprises substantially par- 
allel upper and lower major faces 56, 57, end walls 58, 
59 and longitudinal side walls 60, 61. The major faces 
56, 57 exhibit an array of slight bulges 62. 

The internal structure of the element 53 can be seen 
in Figure 6. The major faces 56, 57 are spanned by a 
plurality of transverse partitions 63 and longitudinal par- 
titions 64 separating the interior volume of the element 
53 into a plurality of cells or pockets 65, each of which 
contains a gas (preferably air) under pressure. 

In use the cushion element 53 acts as a resilient 
mattress to cushion any impact to which the case 11 
may be subject in use, for example by being set down 
heavily or by being dropped, thereby absorbing the 
shock of impact and protecting the interior contents, 
which typically may be a computer as discussed above, 
from damage. 


1 . A container (1 1 ) for portable, shock-sensitive equip- 
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ment; such as a computer or the like, having cush- 
ioning means (23, 34, 35) lor protecting the con- 
tents of the container (11) against shock damage, 
characterised in that the cushioning means (23, 34, 
35) comprise one or a plurality of enclosed volumes s 
(35) housing a fluid and defined by an at least partly 
resilient envelope (34) which forms at least part of 
the structure of the container. 


9. A container according to any preceding claim, char- 
acterised in that the internal volume of the container 
is partitioned by a separator member (40) having 
releasable fastening means (41 ) at each end there- 
of engageable with at least the surfaces of the said 
fluid-filled pockets (23) whereby to retain the parti- 
tion (40) in a selected position defining a reduced 
volume within the container (11). 


2. Acontainer(11)accordingtoClaim 1, characterised 
in that the fluid within the enclosed volume (35) is 
a liquid, a gas or a gel. 

3. A container (11) according to Claim 2, characterised 
in that the said enclosed volume or volumes (35) is 
or are formed as separate pockets or envelopes in- 
dependent from one another and housed within a 
larger enclosure forming part of the structure of the 
container (11). 

4. A container (11) according to Claim 2 or Claim 3, 
characterised in that the envelope (53) defining the 
said containment volume comprises a layer (62) of 
flexibly resilient material defining at least one wall 
(56, 57) of the or each of a plurality of individual gas- 
containment volumes or pockets. 

5. A container (1 1 ) for portable shock-sensitive equip- 
ment, according to any preceding claim, character- 
ised in that it comprises a bottom (10), substantially 
parallel front and back panels (12, 13), opposite end 
panels (1 4, 1 5) and a top (16) having a carrying han- 
dle (17), the front panel (12) being hingedly con- 
nected to the bottom (10), andconnectable by elon- 
gate releasable fastener means (28) to the end pan- 
els and the top along respective edges thereof, and 
in that each of the enclosed volumes (35) of the 
cushioning means comprises fluid-filled pockets 
(23) having a membrane wall (34) which is convex 
towards the interior of the container (11 ). 


10 1 0. A container according to any preceding claim, char- 
acterised in that there is further provided at least 
one internal restraint strap (42) secured at one end 
to the container at or adjacent the junction between 
the back panel (13) and the bottom (10) and faste- 
15 nable at the other end (40) to fastening means (45) 
acting to retain the restraint strap (42) under tension 
whereby to retain a body engaged thereby in posi- 
tion against the back wall panel (1 3) of the container 
(11). 

20 

1 1 . A container according to any preceding claim, char- 
acterised in that the said pockets (23) lie in a row 
extending along the bottom (10) and at least part- 
way up the end walls (14, 15), and in that the pock- 
25 ets (23) are elongate, with their longer dimensions 
extending transversely of the length of the said row 
of pockets. 
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6. A container according to Claim 5, characterised in 
that the said plurality of fluid-containment volumes 
(23) are all entirely independent of one another. 

45 

7. A container according to Claim 6, characterised in 
that the said membrane wall (34) extends continu- 
ously over at least several adjacent pockets (23) 
and is attached to the said bottom (10) of the con- 
tainer between adjacent pockets (23). 50 


8. A container according to Claim 7, characterised in 
that the attachment of the said membrane wall (34) 
to the said bottom between adjacent pockets is 
achieved by adhesive and/or welding the material 55 
of the membrane (34) to the said bottom (10) at 
least between the said pockets (23) whereby to de- 
fine them. 
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